Respiratory chains are composed of several membrane protein complexes, which can interact directly or via soluble and mobile redox proteins, working as electron shuttles. Central to aerobic respiratory chains is cytochrome bc 1 complex, which has quinol: cytochrome c oxidoreductase activity. In the Gram-negative bacteria Rhodothermus marinus, this activity is performed by the Alternative Complex III (ACIII) which belongs to a recently identified family of enzymes that performs an equivalent function to the bc 1 complex but is structurally distinct [1] [2] [3] . The gene cluster coding for ACIII is frequently followed by the gene cluster coding for oxygen reductases. In R. marinus membranes, it was observed that the ACIII and the caa 3 oxygen reductase are indeed structurally and functionally associated [4] .
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The concept of the "Sodium World" was initially suggested to encompass modern organisms with sodium-dependent membrane bioenergetics [1] . Later, however, the phylogenomic analysis of rotary membrane ATP synthases has provided evidence for the evolutionary primacy of sodium bioenergetics [2] . This view was supported by identification of a new family of Na-translocating rotary ATPases (N-ATPases) [3] and by phylogenetic analysis of membrane pyrophosphatases [4] . If the bioenergetic realm of the anoxic Earth was a Sodium World indeed, one would expect a plethora of sodium translocating enzymes with diverse functions. We performed phylogenomic analyses aiming on evolutionary reconstruction of the constituents of the primordial Sodium World.
Analyses of several membrane transporter families, which contain both proton-dependent and sodium-dependent members, have shown that the ancestral forms of the transporters analyzed could be reconstructed as sodium translocating enzymes. These enzymes may have been initially involved in generation of sodium-motive force by removing, out of the cells, acidic waste products of fermentation together with sodium ions, as cells of modern Selenomonas ruminantium still do [5] . In the view of the recent identification of sodiumtranslocating rhodopsins in several bacteria [6] , we performed a phylogenomic analysis of rhodopsins from sequenced prokaryotic genomes. The results obtained are compatible with the emergence of rhodopsins within bacteria followed by a "horizontal" transfer of their genes to some archaea. A prerequisite of this transfer could be the emergence of the archaea-specific system of fatty synthesis, as argued elsewhere [7] .
